Global Identification of ERK Substrates by Phosphoproteomics Based on IMAC and 2D-DIGE.
Extracellular signal-regulated kinase (ERK) regulates various cellular functions through phosphorylation of numerous downstream substrates, which have not yet been fully characterized. To date, several phosphoproteomic approaches have been employed to identify novel substrates for ERK. In this chapter, we describe a method to globally identify ERK substrates by combining immobilized metal affinity chromatography (IMAC) and two-dimensional difference gel electrophoresis (2D-DIGE) followed by mass spectrometry. Phosphoprotein enrichment by IMAC enables the subsequent detection of many protein spots with different fluorescence intensities between ERK-inhibited and -activated cells in 2D-DIGE analysis. Furthermore, the advanced sensitivity and resolution of liquid chromatography coupled with tandem mass spectrometry allow for a direct identification of proteins obtained from silver-stained 2D-DIGE gels. Validation experiments such as Phos-tag Western blotting are important steps to further elucidate the functional roles of ERK-mediated phosphorylation of these newly identified substrates.